What is claimed is: 




A perpendicular magnetic recording medium, comprising: 
ibstrate; 

a soft magnetic underlayer formed on said substrate; 

a nonmagnetib^ntermediate layer formed on said soft magnetic underlayer; and 

a perpendicular reccSls^ing layer formed on said intermediate layer, 

wherein said soft magh^tic underlayer contains Fe, Ta and C, and a 

concentration of said Ta ranges from 8 at% to 1 5 at%. 

2. The perpendicular magnetic recording >*iedium according to claim 1, wherein a ratio 

of the concentration of Ta to a concentration ot^C (Ta concentration/C concentration) 

ranges from 0.5 to 0.9. 



m 



serpen 

nonmagnetic amorphous 



medium according to claim 1, wherein a 
pre-coating layer is provided between said 





substrate and said soft magnetic underlayer. 



A perpendicular magnetic recording medium, comprising: 
a substrate; 

a s?3*tt magnetic underlayer formed on said substrate; 

a nonmagnetic intermediate layer formed on said soft magnetic underlayer; and 
a perpendicular recording layer formed on said intermediate layer, 
wherein in-planefcqercivity He (298K) of said soft magnetic underlayer is 1 Oe 
or less and in-plane coercivitjNHc (173K) of said soft magnetic underlayer is 3 Oe or 
more, the in-plane coercivity He (^8K) being measured while applying magnetic field 
along a head running direction at a temperature of 298 K, and the in-plane coercivity He 
(173K) being measured while applying magh^tic field along the head running direction 
at a temperature of 173 K. 
5. The perpendicular magnetic recording mediurfi\according to claim 1, wherein 
in-plane coercivity He (298K) of said soft magnetic umJ^rlayer is 1 Oe or less and 
in-plane coercivity He (173K) of said soft magnetic underlaW is 3 Oe or more, the 
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rn-plane coercivity He (298K) being measured while applying magnetic field along a 
heabvrunning direction at a temperature of 298 K, and the in-plane coercivity He (173K) 
being measured while applying magnetic field along the head running direction at a 
temperatureW 173 K. 

6. The perpendicular magnetic recording medium according to claim 2, wherein 
in-plane coercivityvHc (298K) of said soft magnetic underlayer is 1 Oe or less and 
in-plane coercivity HW173K) of said soft magnetic underlayer is 3 Oe or more, the 
in-plane coercivity He (298K) being measured while applying magnetic field along a 
head running direction at a\emperature of 298 K, and the in-plane coercivity He (173K) 
being measured while applyrng magnetic field along the head running direction at a 
temperature of 173 K. \ 

7. A magnetic storage apparatusVomprising: 

the perpendicular magnetic recording medium defined in claim 1 ; 
a driving section for driving sasid perpendicular magnetic recording medium in a 
recording direction; \ 

a magnetic head having a recording section\and a reproduction section; 

a unit for allowing said magnetic h^ad to relatively move with respect to said 
perpendicular magnetic recording medium; ancK 

a recording/reproduction processing unit\for receiving a signal of said magnetic 
head and reproducing an output signal from said magnetic head, 

wherein the reproduction section of said magnetic head is constituted by a high 
sensitivity element utilizing a magnetoresistance effect or a tunneling magnetoresistive 
effect. \ 

8. A magnetic storage apparatus, comprising: \ 

the perpendicular magnetic recording medium defirred in claim 4; 

a driving section for driving said perpendicular magnetic recording medium in a 
recording direction; \ 
a magnetic head having a recording section and a reproduction section; 

a unit for allowing said magnetic head to relatively moveVvith respect to said 
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perpeQdicular magnetic recording medium; and 

a recor3nTg7V©pxo4uction processing unit for receiving a signal of said magnetic 
head and reproducing an output signan75rn--saidjTiagnetic head, 

wherein the reproduction section of said magnelteshead is constituted by a high 
sensitivity element utilizing a magnetoresistance effect or a tufir^ing magnetoresistive 
effect. 
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